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SPECIAL REPORTS ON 
FINISHING NON-FERROUS METALS 


NUMBER I—Decorative, 


Corrosion-Resistant Finishing 
with Iridite 


Chromate conversion coatings are well known and accepted 
throughout industry as an economical means of providing 
corrosion protection, a decorative finish or a good paint base 
for non-ferrous metals. However, continued developments are 
so rapid and widespread that many manufacturers may not 
be completely aware of the breadth of application of this type 
of finish. Hence, this digest of current information; to bring 
you up to date on the many ways in which you can combine 
salable appearance with durability in one finish at a com- 
petitive price advantage. Report II on paint base, corrosion- 
resistant finishes and Report III on chemically polished, 
corrosion-resistant finishes are available on request. 


First, as a basis for this discussion, a “‘decorative”’ finish is 
considered as any chromate film that is used as a final finish 
in itself. It may be truly decorative in that its sole purpose 
is to enhance the beauty of the product. For example, a 
bright chrome-like finish or a pleasing bronze appearance are 
among the many effects that can be obtained. It may be 
functionally decorative in that it reduces reflectivity for 
camouflage purposes or provides a means of color-coding 
parts. But, in all cases, the Iridite films protect the metal 
against corrosive attack. 


Iridite finishes are now available for all commercial forms of 
the more commonly used non-ferrous metals, including zinc, 
cadmium, aluminum, magnesium, silver, copper, brass and 
bronze. These films can produce a wide variety of pleasing 
appearances. The basic colors of the Iridite coatings are 
grouped below by metals. 


ZINC and CADMIUM: Metallic bright, light iridescent, 


iridescent yellow, bronze, olive drab 

COPPER, BRASS, BRONZE: Metallic bright, yellow. 
ALUMINUM ALLOYS: Clear, iridescent yellow, brown. 
MAGNESIUM ALLOYS: Light brown, dark brown, black. 
SILVER: Metallic bright. 


In addition, many films can be modified by bleaching or by 
dyeing. Among the dye colors available are various shades of 
red, yellow, green, blue or black. 


Depending upon the metal and the Iridite used, corrosion 
resistance of clear and bright films ranges from mild passivity 
to as high as 500 hours in salt-spray; on heavier dark films, 
salt-spray resistance ranges from approximately 100 to 1000 
hours. 


It is this combination of decorative and corrosion resistant 
properties that accounts for the widening use of Iridite finishes. 
For example, Iridites #4-73 and #4-75 (Cast-Zinc-Brite) 
make possible for the first time, a combination of lustrous 
chemical polishing of the as-cast surface of zinc die castings 
and good resistance to corrosion. Further, in many cases, 


WHAT IS IRIDITE? 


Briefly, Iridite is the tradename for a specialized line 
of chromate conversion finishes. They are generally 
applied by dip, some by brush or spray, at or near 
room temperature, with automatic equipment or 
manval finishing facilities. During application, a 
chemical reaction occurs that produces a thin (.00002” 
max.) gel-like, complex chromate film of a non- 
porous nature on the surface of the metal. This film 
is an integral part of the metal itself, thus cannot 
flake, chip or peel. No special equipment, exhaust 
systems or specially trained personnel are required. 


sizeable savings in the cost of buffing and electroplating are 
realized. 


On many steel parts, a simple system of zinc or cadmium 
plate and bright Iridite is used instead of more costly electro- 
plated finishes to provide a bright, decorative and protective 
finish with tremendous savings in material, equipment and 
labor. 


In finishing aluminum, where corrosion resistance or paint 
adherence is the prime consideration, the aircraft industry 
has all but abandoned the anodizing process in favor of 
recently developed chromate conversion coatings, among them 
Iridite #14 and #14-2 (Al-Coat). These formulations and 
their method of application can be varied to retain the original 
metallic appearance while providing acceptable corrosion re- 
sistance, or to produce a fully colored brown finish that 
offers exceptional corrosion protection. Again, time and man- 
power savings are astounding—one company saved at least 
$15,000 a year on maintenance of racks alone and another 
$40,000 on materials and labor in only nine months. In addi- 
tion, of course, hundreds of thousands of dollars are saved by 
eliminating the need for expenditures for generators, heating 
equipment and racks. 


Iridites are widely approved under both Armed Services and 
industrial specifications because of performance, low cost and 
savings of materials and equipment. 


In planning or designing, you should consider the many other 
characteristics of Iridite finishes which may enter into the 
specific problem. In addition to having decorative and pro- 
tective functions, these chromate coatings form an excellent 
base for organic finishes and bonding compounds. They have 
low electrical resistance. Some can be soldered and welded. 
The Iridite film itself does not affect the dimensional stability 
of close tolerance parts. 


You can see then, that with the many factors to be con- 
sidered, selection of the Iridite best suited to your product 
requires the services of a specialist. That’s why Allied main- 
tains a staff of competent Field Engineers—to help you 
select the Iridite to make your installation most efficient in 
improving the quality of your product. You'll find your 
Allied Field Engineer listed under ‘Plating Supplies” in your 
classified telephone book. Or, write direct and tell u. » ur 
problem. Complete literature and data, as well as sample 
part processing, is available. Allied Research Products, Inc., 
4004-06 E. Monument Street, Baltimore 5, Maryland. 








starting next week... 


FIVE 
STEPS 
TO 
FASTER 


TECHNICAL READING 


A special series of articles 


designed to 
CUT YOUR READING TIME IN HALF 


They were prepared exclusively for 
Propuct ENoINngeerING by the Reading 
Laboratory, Inc. Expert teachers of 
high-speed, high-comprehension reading 
have written this six-lesson series sum- 
marizing the Laboratory’s executive- 
training course to give you, in capsule 
form, a proven method for faster read- 
ing. 


The series will include speed tests and 
practical exercises chosen from articles 
in the same issues. You can immediately 
put the recommendations to work where 
they count most—in technical, on-the- 
job articles and reports. 


LESSON | will be in the 
January 5 DESIGN issue. 


watch for it. 











coming 
next week... 


the 
DESIGN issue 


for January 5 


FEATURING 


® How to plot high-temperature materials 
data 


Carpet plotting speeds design job by reducing 
two sets of curves to one sheet. 


A guide to static-pressure transducers 


Diaphragm, bellows or bourdon pressure cells 
to sense pressure directly and continuously. 


Mixed-flow impellers enter air-moving 
field 


They outperform older types where pressures are 
too high for axial fans and too low for centrifugal 
blowers. 


Foamed silicones give hi-temp insulation 


Protect heat-sensitive parts up to 
650 F—and higher in special cases. 


How much force to deflect a spring 
sideways? 

Formulas for force and stress when a side load 

deflects a vertically loaded spring. 


Single-plate gear trains: 
Eleven ways to mount shafts. 


Powered spinning 


Offers new design opportunities, larger, 
more complex, lower-cost parts. 
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PASSPORT TO 
TOMORROW 


--- a Study of R & D techniques 


Research and Development, just two words a score of 
years ago, are now so familiar that they've acquired alpha- 
betical status as the familiar R & D. Surveys report $8.3 
billion spent on R & D in 1958—the only curve in the 
book that kept on rising right through the recession. Of 
118 major companies which combine components and 
materials in products, 95% mentioned research and devel- 
opment prominently in 1957 annual reports. A decade 
ago, the percentage wouldn't have been a tenth of that 

But surveys and curves don’t tell the real story. What 
are the problems, as well as the potentialities, when a 
typical company sets out to do some R & D? Where does 
it fit in the organization? Do all new-product ideas come 
from R & D? How does “product planning” work out? 
Can R & D be close to sales and still work? What happens 
when research is centralized? What kinds of men are best 
for developing new products? 

These and dozens of similar questions have been the 
subject of countless editorial discussions among Product 
Engineering staff members. But our impressions have been 
too vague, too colored by single exciting developmenis, to 
permit the broad picture to emerge—one that would be 
helpful to you 

What we needed was planned series of visits by one 
man to a selected group of typical OEM companies—both 
large and small—having vigorous R & D activities. This 
man should talk to the engineers and scientists on the 
firing line, he should get his necktie caught in a model-shop 


lathe, trip over a jury-rigged piping system—even come 
home with grease on his best suit, but with a fistful of 
exposed film 

And that’s just what we did. Ford Park, associate edi 
tor, and his new camera were turned loose in nearby New 
Jersey—where 9 of the national research budget is 
spent and where 14"0 of all R & D personnel work. Con- 
centrating on companies doing work of maximum inicrest 
to Product Engineering readers, he visited all kinds of 
plants with all kinds of problems realistic, down-to- 
earth problems, just like yours 

And he got the answers, too The eight installations 
described in these pages suffered many of the pitfalls and 
setbacks natural to an uncertain project like company re- 
search. But these R & D setups solved their problems 
They bypassed or pushed their way through the obstacles 
They came out on the other side stronger, better organized 
and more firmly convinced than ever of the value of re- 
search. 

Here, then, is a profile in R & D—a gage against which 
you can evaluate your Own activities, a stimulus to future 
activity—along with a series of pictures showing many 
previously unpublished products and techniques. Regard- 
less of how large or small your company is, what design 
engineering problems you face, or what talents you employ 

there’s something of importance for you here. 


It is your passport to tomorrow’s new products and 


profits 
(L [ang ivan 











A number of advantages made CyMAC 400 polym«e 


Se 
an 7 
styrene plastic ideal for the smartly desigr 
new Argus PreViewer II color slide ew 
resists heat and will not warp when the 


for an extended period, or when the 
the hot sun in store windows. It 
focuses on CYMAC® 400 sesso 
two tones of blue—color that Di 
is economically injection-mold f 
Division of Sylvania Electr 


POLAROID PICKS 
BEETLE® PLASTICS PARTS © 


Eleven parts, including the handso 
charcoal case of the new Polaroid P 

of BEETLE urea plastic. Selected for its hard, lust 
durability and range of colors, BEETLI 

from oils, greases and common chemicals 
pression-molded by G. M. I pr benrsers s fo 
Corporation. Used in conjunction with t 
Camera, the Copier delivers finished print 


} = For the plastic that will best meet the 
: ~—— your particular application, call or writs 
an — re YS representative nearest you. 
AMERICAN CYANAMID COMPANY 


PLASTICS AND RESINS DIVISION 
40A Rockefeller Plaza, New York 20, N. Y. 





—_ CYANAMID 





In Canada: Cyanamid of Canada Limited, Montreal and Toronto 
Offices in: Boston * Charlotte * Chicago * Cincinnati * Cleveland « Dallas « Detroit 


Los Angeles *« Minneapolis * NewYork * Oakland « Philadelphia « St.Louis « Seattle 
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For positive, accurate speed control 


---there’s nothing like P.1I.V. 


Tm Me 


V ARIABLE from top speed to mini- 

mum speed with no steps, no 
stops in between. That’s Link-Belt 
P.1.V.—the only chain-driven vari- 
able speed drive. Teeth—not ten- 
sion—permit instant ratio changes 
with no loss of speed, regardless of 


load conditions. 


Slippage? Not a chance—P.I.V.’s 
chain-to-wheel grip is positive as a 
gear. In fact, this is industry’s most 
accurate, most reliable mechanical 
variable speed drive. 

Your nearby Link-Belt office will 
assist you in applying P.IL.V. to 
meet your variable speed require- 
ments. Call today or write for P.I.\ 
Book 2274 containing complete in- 
formation on drives trom to 


25 hp. 


HOW P.I.V. WORKS. Exclusi 
tooth-forming chain of P.1.\ 

of packs of free-sliding stee 

which serve as teeth. Chain grips bev 
eled grooves on pairs of conic | wheels 
located on input and output shafts 
the 


as 


Speeds are changed by varying 
hanks 
Is 


effective diameters of the whee 


shown at left. 








LINK-BELT COMPANY: Executive Offices, Prudential Plaza, 
Chicago 1 o Serve Industry There Are Link-Belt 
Plants, Sales Offices, Stock Carrying Factory Branch 
Stores and Distributors in All Principal Cities. Export 
Office: New York 7; Canada, Scarboro (Toronto 13); 
Australia, Marrickville, N.S.W.; South Africa, Springs 

Representatives Throughout the World. A 
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; \ hy R & D? How is it done? What are the results? 
TOMORROW S To supplement general statistic d su rey 
ivailable, and to answer th Gesigne sp fic a 


tions, we have selected eight 1 
studied their R & D operations ClLOS 
companies, both large and small, differ tf 
other in objective, origin, personnel, set 
and product and in financial commitn 
median expenditure for 7 of the ny 

5 of sales, with the spread 1 

(The exception, Reaction Mot 

because of its interest in contr 

These companies have in commo 


FORD R PARK Associate Editor 
n the value of research and devek 
solved their problems is shown 


R& D are contained specific 
t 





8 Profiles in R & D—a quick survey 


Company & 1957 Sales 
Location of R&D Product Area Total R&D Millions of dollars 











Elastic Stopnut Corp of America; 
Union, NJ 


Threaded fasteners 28.7 
Eclipse-Pioneer Div, 


| | 
Bendix Aviation Corp; Teterboro, NJ Ftgm contrel Covices 





US Rubber Co; 


Wayne, NJ Rubber & plastics 





Monroe Calculating Machine Co, 


hi 
Div Litton Industries; Orange, NJ Sesianes enatians 





Reaction Motors, 


Rocket 
Div Thiokol Chemical Corp; Denville, NJ ies 





Austenal Inc, 


' Investment castings 
Div Howe Sounds Inc; Dover, NJ , 





Rubber & Asbestos Corp; 
Bloomfield, NJ 


Industrial adhesives 





Walter Kidde & Co; 


Pneumatic systems 
Belleville, NJ , 








PASSPORT TO-TOMORROW 


PRODUCT PLANNING 
puts design 
on the right road 


By scanning the markets and stating the problem, pro- 
duct planners at Elastic Stopnut Corporation of 


America free R & D for creative fastener design 


you can 
Elastic 


when 


you keep your eyes open sec 


not last forever. That’s what 
did 
revitalize its li of threaded 
ind R & D 


department 


that a war boom wil 


Stopnut Corp of America back in 1954 


moved to fasteners—by 


organizing its engineering activity around 


created The result 


ESNA is 


established compar tna wt « 


ewly product-planning 


s that enjoying today more profits than many 
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keep right 
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Korea 
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iid off: In the thre al 

] ' 
dollar 


} 
las 


And 


company s voiume 


that didn’t exist in that year 


from products 


S percentage has risen, too 


Product planning, a management “gimmick 
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New blind bolt... 


just out of ESNA R & D is 

shown here doing three difficult 
jobs. Left-hand bolt joins two 
sheets, one of which is bowed by 
fastener; in the center, back 
sheet is tapered 10°; at right, 
sheets are of different thick 
nesses: max grip is 0.406 in 

min grip is 0.344 in. Joints made 
with new fastener have a con- 
tinuously linear force-deflecticn 
characteristic because the bolt 

is designed to fill the opening 
completeiy at installation—a 
desirable feature when creep 


loading is a factor 


bration and so on. These basic programs are kept vital 
by twice-yearly conferences between E&R and Product 
Planning. Here, trends are examined and research kept 
pointed to areas where problems in design can be expected 
in a few years 

Solution of the design problem posed by Product Plan 
ning takes the form of detailed drawings plus a few 
samples turned out in the model shop. While Product 
Planning is having the new fastener cost-analyzed 
Manufacturing, the prototypes may be taken to a selected 
customer for field evaluation. “Here’s where you can tip 
your hand to your competitor says Duke, “but ofter 
you have to get a field reaction before deciding to proceed 
This is particularly true when the fastener concept 1s 
radically new. It’s a risk that has to be run.’ 

Service engineering, in the ESNA approach, is a \ 
part of Product Planning. This function modifies existing 
fasteners for special applications, checks on mis-use 
company products, helps customers specify the right 
ft 


work within E&R, but maintains 


iaison with the custome! 


gets finc 


through Product Planning. “This way,” explains Duke 
“we have feedback in the system which helps us spot 
fastener trends and thus anticipate future markets. We 
can sense soft spots in our current line easier, too 
Organizationally, the product-planning function ¢ 
elegant or simple. It can control everything from 
flow to product testing. “Being a busybody is the besettin 
sin of a product-planning engineer,” states Duke I} 
cure for this is to start simply with a small staff. We have 
three here at ESNA. This way we're so busy doing our 
own work, we haven't got time to do somebody else's 
Duke’s favorite definition of Product Planning’s respons 
bility: “To conceive, successfully develop, and pr 


market new products that fit ESNA’s growth 


goals . * 
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fastener with the company line. This group does its Hi-fi shaker... 


engine frequer 
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test. This is, in effect. a creep test 


with a variable creep rate 





PASSPORT TO-TOMORROW 


FOR A COMPLEX PROJECT 


_. . These Three Remedies 


Staff planning, built-in R & D, and a design-review board 
—these all help the Eclipse-Pioneer Div of 


Bendix Aviation design reliable flight-control systems on schedule. 
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Radiation counts molecules .. . 


in this new pressure-sensing 
an air-data computer Now 
to get altitude, the counter 
modified to sense total pres 
Irradiation of the gas samp 
to the number of a 

Basic R & D trick 

is picking off the 

current is passed throu: 
extended range are the 
aneroid-type sensors wher 
upset by vibration, and hy 
With no diaphragm 


and reliability to « 


What's 
wrong . , . 


closely as his idea ft 
is batted around tt 
this bring specialty 
before the design 
1956, E-P ha 


with 14 me 


Flight control by analogy... 


planned by 
search a new 
nade. Another 
system are built they 
computer setup Before 
flown on the ground 


contro! system desiaqned 





PASSPORT TO-TOMORROW 


Why not this way?... 


asks a chemist from one of US Rubber’s 
operating divisions during a two-day technica 
symposium at the Research Center. His chal 
enge was triggered by the paper just pre 
sented by scientist at the rostrum. Carefully 
planned by the host department, these sym 
posia are modelled after technical society 
meetings. The papers presented) and the 
discussion they generate, form a vital com 
munication link and source of ideas 


Ready, get set, go... 


Researcher in materials-testing lab will re 
cord tensile stress-strain curve at high temper 
ature for new synthetic-rubber formulation 
Test oven (upper right) holds material at 
temperature within 0.1 Cc Specimen is 
rubber ring punched out of sheet stock 
rather than traditional tensile coupon. Ring 
specimen is stretched between pivoted pulleys 
—which rotate slowly during pull to equalize 


strain 


Rubber helps vuleanize rubber . . . 


in this lab-size version of bladder-type tire 
molder. Inner bag carries hot water under 
pressure to force tire casing against heated 
treed mold, and help vulcanize the tire 
Latest bag materia! is US Rubber’s resin 
cured butyl HTB. Replacing sulfur as vulcan 
izing agent jumps max continuous operating 
temperature of butyl rubber to 350° F and 
improves resistance to heat-aging 





BOOTS for the river of words 


Technical symposia and resident scientists are just two techniques at US Rubber that 


speed communication between research center and operating divisions, 
and spot new-product ideas. 


wade nhip-deep 
iced technology 
industry And 


those 


puts il 
npeginnings ol 


new 


White 


1 } . 
all based or 


imong 


iporatory 


the Oppo 


sohye 
tecnnic 


Technica technical 
meetings—with comment 


Although the 


cussion OccCUI 


nes are Or 


I | ¢ I I eve ot Dy 
Wilson, manager of th nter is quick to point 
the do-it-you! Each departm 
it the Center symposium. For exampk 


when it’s the Synthetic Rubber Research 


group, they work 1 in cooperation with the 
chosen operating d 


ng atest advan 


Nees 
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PASSPORT TO-TOMORROW 


WHICH 

PRODUCT DESIGN 
for lowest cost 
reliability? 


R & D at Monroe Calculating Machine Co picks 
the right one with a new products evaluation 
committee, engineer “brainwashing,” design reports 


and doesn’t forget life tests on every component. 


is One Outstanding devil besetting designers of 
business machines, it is how to get reliability without boost- 
ing costs beyond the average businessman’s budget. Such 
machines are not missiles (where reliability must be tops 
and cost is secondary), nor are they TV sets (where an 
xecasional picture jump is tolerable because cost is low) 
But Monroe Calculating Machine Co a division of Litton 
Industries has bridged this design chasm with R & D 
methods bringing broadened markets.and increased sales 
Monroe 


has long built mechanical accounting and calculating 


It's all part of a product-expansion program 


machines. It is now also producing the latest in common 
inguage machines 

lo handle research and development for about $45 
million of annual sales, Monroe has created two staffs 
Actually 


is some overlap between them, but the break is a 


mechanical research, and electronic research 


| 


ural one—with mechanical research handling essentially 


low-speed designs, and electronics taking the high-speed 
problems. Arithmetic operations taking place in microsec 
onds fall in the high-speed category, according to Monroe 

Because there is a natural. tendency in companies like 
Monroe tor even R & D departments to become embroiled 
in day day problems, both mechanical and electronics 
research have small groups responsible for advanced think- 
ng. In machanical research, it’s called “advanced research 
ind development in electronics, the label is “advanced 
planning Both, however, have highly creative engineers 
intimately familiar with the number-handling problems 
of modern business 


With their knowledge of market needs and the intricacies 


12 


Five and dime computer... 

is the latest Monroe special-purpose business machine. W T Grant 
Co wanted to sort out sales from 100 departments in over 600 
stores. Here, a development engineer holds the punched-tape 
record from just one cash register from one of these stores on 
a busy day. New machine, called Distributape by Monroe, sum 
marizes these sales on the 6-ft tape shown at right, which later 
feeds to a mechanical printer for a readable record. Scanning 
photoelectrically at speeds up to 200 characters/sec, the com 
puter sorts out 1000 transactions/minute. will cover sales for 


25 stores in less than 8 hr 


of system logic, tl > applicalions engineers research a 
new machine on paper—trying to make it do as many 
forseeable jobs a Pp ible [his adds sales flexibility, but 
runs head-on int project engineer's responsibility: low 
cost and reliability. These two engineering groups resolve 
their differ ind come up with a proposal fully docu 
mented as to approach, probable cost, desig 

be overcome, and 


This kind of te 
and inventive tu ft mu William Burkh 


rough market potential 


requires men W 


of electronic research, defines this mentality 
man who can y solution of the problen 
I may have spent a day’s thinking—and com 
demonstrably better way of doing it after a 
months of study he comes back and 
best, he'd better | ure he’s looked h 
lives Put another iy by Nat Wal 
mechanical department's advanced research group 
mature inventor is one who can have his idea killed ag 
fully, and still have the tena mind to come 
with a better one 

One way to encouras reative thinking is to give the 
engineer time of his own to work on projects dear to his 
heart. Monroe allows time for this, and delicately suggests 
the work have some relation to Monroe’s problems. Ex 
plains Burkhart, “We hope our men are enthusiastic enough 
about Monroe’s product to keep thei projects related to 
it Thus far it’s worked out fine.” 

Capping the initia! efforts of either research group on a 
rough proposal for a new machine is a formal presenta 


tion of the idea to a new-products evaluation committee 
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On the bench... 


new memory-drum coatings, magnetic heads and circuits 
life-testing. On 
R & D 


justifying 


researched before each such com 
building-block 
a design report each 
and of This 
design engineer from misapplying the 


and adds reliabil 


are 


puter Monroe engineers must 
its 
the 


researched 


prepare part used, 


purpose limits operation step 


keeps 
newly 


component, to product ty 


Chaired by nd serving idvise him 


reaching a committee has these 


decision 
ntrol 


h 


mMarnacting Manave;r, Ce 


product planning 
both researc ¢ 
of 
Here 


failed 


sales to g¢ mach 


the 


a proposal 


to royect 


such debate 


«& 


because of inade gua 


ings are held only 


to talk 


Monro 


specific proposa 


new market need 


and accey 


Getting new engine 
of 


set object the struggle 


ent 


oOw-cost quality ttitudes C 


in one industry nother, and 


shake ¢ hig realive men 


We 


hard to 
Burkhart 
MISSIIC 


industrial-clect I 1 must ' nore 


neomins 


neers CONSCIOUS 


ity lake switches ad 


one switch much 


test, it fluttered a bit cept orkine—while the « 


convince 


switch stopped co 


that, for us, it not wo 


all than have 


Reliability 


is the second most il step t 


ives Ol 


» quality, afte 


engineer reliability been achieved Business 


equipment, both 


depends heavily on tl 


In the 


processing mechanical and 


building-block concept in 


1 


electronics research department, for example 
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PASSPORT. TO-TOMORROW 


Yesterday .. . 
COMPANY rocket R & D was in a corn field in the hills of New Jersey—members of the 


Rocket Society test a 1940 rocket engine of about 200-lb thrust (unaware that the Germans 


were already flying experimental ballistic missiles with much more powerful engines Four of 
these early enthusiasts went on to form Reaction Motors Ir with US Navy encouragement 
2 e o 


American 


and splits its R & D 


Reaction Motors had to pioneer its own way with rocket Technical activit wparated into two 


departments 


ssea©rc an ngin ring he g g ilosophy 1s at 
engines. That’s over now—the company has gone on to Research g. The guiding philosoph th 
ons research l pr t-development work differ in the 
separate research from development—and mobilizes 
controlling criteria ime and breadth of study a prob 


! 
planning teams who can see tomorrow’s rocket needs lem, for example o that each can best meet company 


while meeting the sales demands of today objectives if its operations and planning are consisten 


with its nature. Starting with a rough definition 


mbl nd roa of rock 


. nt . ! ! 


AC c 


F search as explorati f the unknown, Dr 
ids at Lake Denmark, NJ c mour 


of his resear 


how the Reaction Motors \ this Ww 


ay al t provide advanced 
» marshalls brainpowe ind sells it at a bility in individua ket powerplant problem 
story shows adaptability to a commitment Fy 1 engineering orga 


Motors’ successful growtl 


; 
WY) 


came trom velop and deliver engine. By having 
rocket-engine designs for the irmed Sc l sults available n isabl rm at the time 1 proposal 


period of technical adolescence—a period of made, we can offer a more attractive solution to the cus 


imponderables and few guideposts. But now the tomer’s needs than that offered by 


our own competitors.” 
s changing—and with it Reaction Motors’ method To stay a full time-cycle ahead of project development 


in focus on tts long-range goa building work, the amount of research called for by act projects 


in quantity is held to an absolute minimum. The only exceptions aré 
the propulsion industry has matured where an unforeseen technical problem of some magni 


be designed and built to customer tude is encountered as the project unfolds. The 1 


resear®rce 


} 


specifications in reasonable time and at reasonable cost department then conducts the work with close attention 


Engine companies like Reaction thus become less depend to project need This way,” says Seymour, “Engineering 


ty to conduct research as an integral part can concentrate on the shaping and integrating of com 


in engine-development contract Reaction Metors ponent techniques into a successful powerplant, and Re 


» redefining the research function and it search can be free to explore technical problems whose 
to engine development solution will help design propulsion units that are one to 
ire some of the techniques devised to implement five years away 


rganization within the company’s traditional income [his approach requires a careful definition of research 


contractual R & D Reaction Motors recognizes three levels. two in the “ap 
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5 oy 4 
a Se Bitte ‘ 
Today... Tomorrow... 
the “count-down” is a household word—and advanced powerplants, like rocket control, c 
the 50,000-lb thrust X-15 engine blasting off here, are being readied to may depend on 


take man into space. Test stand shown here was designed by Reaction theory. Here. a 
Motors to simulate any altitude likely to be encountered by the X-15. First 


SAS Ose 


ncentration 


fully powered trials of the new test vehicle are due in mid-1959 a s and how 


plied” category; the other, basic research. In the first of technical persons ind the creat 


applied group are problems encountered on past and on both engineering 


t 
present development—nozzle materials, for example—the 


solution of which will enable the company to compete 
successfully on future contracts. The second applied cate 
gory covers studies related to rocket propulsion, but 
where the impetus comes from the outside organizations 
Here, Reaction’s current research on the influence of ions 
on rocket combustion, sponsored by the Air Force Office 
of Scientific Research, is a good example Basic research 
the third group, is defined by Seymour this way The 
search for new knowledge where the sole motivation is the 
desire for greater understanding of scientific and engineer 
ing phenomena. An example here would be our current 
efforts to understand what makes certain propellant chemi 
cals unstable, particularly at the higher temperatures.” 

Research costs money, and it’s one thing to organize 
Research separately from Engineering and another to 
finance it that way in a company selling more brainpower 
than hardware. In this situation, there are three basic 
sources of capital: direct research contracts unconnected 
in any way with hardware development; supporting re 
search assignments peeled off from existing development 
contracts; and company funds. This last source breaks 
down into two categories: funds for research aimed at 
establishing technical capabilities for the next cyc 
development, and overhead funding for pioneering re 
search. 

In pushing annual sales from $5 million to $30 million 


since 1952, heavy reliance has been placed on mobility 
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ind research departmet 
mou Probably as many contracts come 
our own men spotting a proble 
capabilities s come down the 

tractors or the armed services 

nical Planning group whose 

weapons contractor all the w 

Origimai weapon mission IS Cone 

studies on recent new techniques t¢ eir opposit 
for example, these men help stimulate think 
coalesces into new-development contracts. Rese 
similar team called Marketing and Long-range 


prelimina 


with its ear to the research terrain, Taking 
results from some company-funded project, these m 
meet with outside funding agencies like ONR and WAD( 
elicit proposal requests for further research, prepar: 

present the proposal, and follow up during negotiation 


Once the contract has been landed, one o 


serious organizational problems is how to fri 
managers from burdensome administrative 

more creative work can go forward and on sc 
Problems of planning facilities, procuring equipment 
shifting manpower as the job pr! 

inventive fires in many a manag 
Motors 


oO two operations groups, o1 


iCtion 


being tried at Re: 


engineering. These groups 


n monitoring progress of 


of cost and time. 





PASSPORT TO TOMORROW 


7 


R&D 


Austenal Inc . . . newest division of Howe 
Sounds Corp... sells new ideas to capture 
new investment-casting business. This way, 
it has boosted its share of business in an 
industry currently struggling with limited 


markets and surplus capacity. 


New casting process... 


straddles the gap between shell molding and investment 


casting Cal 


dd an investment match-plate process by 
Austenal developers the new technique yields parts 
close to investment-casting qua at costs cpproaching 
conventional shell-molding. Mat lates are made from 
investment r ) mou ganic Dinger——so can 
be poured >t dire afte ng ith inert molds, 
metals like w-carbon steels car > handiead which 
tend tc give > Ww conventiono sne molding— 
where mold organ binder Higher pouring 
temperatures pern if ar sectio t be cast Costs 
are below investment castings because expensive wax 
pattern is sidestepped and new molds are easier to 
? 


make. Showr bove are match p 5 1 gate valve 


body re ind original pattern 


Power-takeoff housing... . 


for jet engine is investment cast in one piece to replace 
mplex weldment at left. Investment casting this 

art surmounted two basic casting problems: intricate 
coring and heavy bosses next to thin sections. These 
two parts weighed the same, but casting was 40% 


cheaper than weldment 


Turbine blade cluster... 


red-hot from firing oven, is spotted in place for flip-flop 
pouring from indirect arc crucible. Investment mold is 
made by dipping a cluster of wax blade patterns into 
slurry of refractory powder, and sifting coarse powder 
over the wet cluster. Firing then sets the refractory mold 
and melts out the wax pattern. After casting, blades 
are cut from the headers, inspected by X-ray, Zyglo 


and ultrasoni and then polished 
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PASSPORT. TO TOMORROW 


. 


R&D 


Austenal Inc . . . newest division of Howe 
Sounds Corp. . . sells new ideas to capture 
new investment-casting business. This way, 
it has boosted its share of business in an 
industry currently struggling with limited 


markets and surplus capacity. 


New casting process... . 


straddles the gap between shell molding and investment 
casting. Called an investme match-plate process by 
Austenal developers ne 1e technique yields parts 
close to investment-casting quality at costs approaching 
conventiona ell-molding. Match p 2s are made from 
investment etractor withoul ’ binder—so can 
be poured hot irectly after With inert molds 
metals like w-ca n teels ca xe handled whict 
tend to aive fi n 9nventional shell moldina— 
where m as ' organic binoers Higher pouring 
temperatures sarmit thinner sectio o be cast Costs 
are below ’ ment castings because expensive wax 
pattern s Ss steopeqd and new molds are easier tec 
make Showr 1D are match pl 1 gate vaive 


body 


Power-takeoff housing .. . 


for jet engine its investment cast in one piece to replace 
complex weldment at left. Investment casting this 
part surmounted two basic casting problems: intricate 
»ring and heavy bosses next to thin sections. These 

two parts weighed the same, but casting was 40% 


cheaper than weldment 


Turbine blade cluster... 


red-hot from firing oven, is spotted in place for flip-flop 
pouring from indirect arc crucible. Investment mold is 
made by dipping a cluster of wax blade patterns into 
slurry of refractory powder, and sifting coarse powder 
over the wet cluster Firing then sets the refractory moida 
and melts out the wax pattern. After casting, blades 
are cut from the headers, inspected by X-ray, Zyglo 


and ultrasoni ind then polished 
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REPORT ON THE COPPER METALS: 


WATER 


hat are todays 
design possibilities? 


tam av MY, 


Design possibilities with the copper metals are as varied as 
these metals themselves. The forty-two industry standard 
alloys and the hundreds of special copper alloys offer com 
binations of electrical, thermal, chemical, structural, joining 
and finishing properties which are more valuable in this day 
of rigid performance specifications than ever before 


REFRIGERANT Today 


Even a fastener, in addition to strength, may need corrosion 


most parts must meet several material requirements 


resistant and high-finish properties. A supporting member 
may also have to conduct heat. Efficiency calls for materials 
versatility. And versatility calls for the copper metals. Al 
though used since 7500 BC, copper is being re-examined as a 
new material with design possibilities that have scarcely 
been tapped. Here are some of the problems, and some of the 
properties that have special meaning at this time 


Design Problem — Heat pump condenser 


Che tube-in-tube condenser in a Typhoon Heat Pump must 
transfer heat between the ground water and the recirculating 
refrigerant. Corrosive sodium and sulphur compounds are 
dissolved in the ground water. The refrigerant, being highly 
volatile, must be confined in a leakproof system. The houses 
air must be heated in winter and cooled in summer by pass 
ing over heat-transfer coils. The design requirements, then 
include corrosion resistance, heat conductance and imper 
meability to the refrigerant. These requirements are met by 
three forms of copper. The ground water is contained in 
Admiralty Brass because of its excellent resistance to salt 
and sulphur corrosion. The refrigerant is contained in cora 
mercially-pure copper because of its density and the in 

permeability of its soldered joints. The air coil is a tinned 
copper fin soldered to a copper tube for maximum heat trans 
fer at a realistic cost 

The good heat conductivity of copper and Admiralty Brass 
is, of course, important. But the conductivity of the metals 
themselves would be of little use if they did not also resist 
corrosion. The reason fer this (besides durabilitv) is bi 

cause a heavy layer of corrosion products would severely 
reduce transfer efficiency 


EXCHANGER 


i 


A Bet <tr + TYPHOON HEAT PUMP CONDENSER SECTION (shown actual 


a AS 


Heat exchange be 


% LTE rround water and refrigerant is accor 
REFRIGERANT | plished in thi 





N 














nit The orrosion resistance and high heat 


conductan of the copper metal sed are vital to efficient opera 








i} tion. Drawing at bottom shows the complete cycles schematically 
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of the O M ox 


As with any piping svstem, impact and tensile strengths of 
the groundwater tubing are also important. Slight shifts in 
the substrata can produce heavy stresses. Admiralty Brass 
as manufactured for this tubing. develops a tensile strength 
of the order of 45,000 psi. Many copper alloys are even 
stronger. The high-zinc brasses, nickel silvers, beryllium 
copper, the silicon bronzes and the phosphor bronzes can be 
processed to provide tensile strengths of the order of 140,000 
psi for hard-drawn wire. Strengths, of course, vary with 
temper. The graph above illustrates the range of strengths 
for Admiralty Brass 


Design Probiem — 








Preheating for atomic reactor 
The induction heating coils us in the Organic Moderate 
Reactor Experiment, a 1 r power project operated | 
Atomics Intert yal, a division of North American A 
n, Ins fo Atomic Energy Commission, keep the 
organic moderating compound in a fluid state during r 





actor startup and shutdown. The necessary high tempera 
tures are generated by eddy currents in the reactor tank 
The design requirements for the coils were high electrica 
conductivity and 0d high-temperature characteristi 
Oxvgen-free, hig! nductivity copper was the answer. It 
freedom from impuriti 3 conductivity and 
guards against high tem] iture oxidation and scaling 


FINISHING REQUIREMENTS. The 


Design Problem— Yours 


The combination of properties that you need for today’s plating and finisl 
multifunction design requirements can probably be found new fine-grain bra 
among the copper metals. The copper industry will help you 
find it. The Copper & Brass Research Association, 420 Lex 


ington Ave., New York 17, N. Y., will welcome your inqu:r 


THERE'S A NEW FRONTIER IN... 
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Sandwich adhesives .. . 


tor sandwich panels give high-temperature strength to 
aircraft structures. Here, technician peels away 
yethylene sheeting from one side of recently developed 
epoxy film adhesive designed for 500 F. Glass cloth i 
carrier for tacky adhesive, and reinforces 

Films like this are currently expensive, being used so 
far only with structures where temperature | 

the prime factor—like the phenolic-impregnated glass 


honeycomb core in foreground 


Leadweights and clothesline... . 


maintain roller tension on this lab rig for turning 

out experimental film-type adhesives. Upper roll is glass 

ith, middle roll is polyethylene film—with second polyethylene 
roll on back side. Technician starts three 


layers onto winding roll after passing them through 


metering rolls (not show Partially cured adhesive is 
poured on glass cloth just ahead of 
that adhesive is forced into cloth and strippable 


protective facings are fixed in place 


NEED PRODUCT 


DIVERSIFICATION 
FAST? 


Expand R & D and sell technical service to your customers. 
This is the approach that helped Rubber and Asbestos 
Corp add nearly 500 industrial adhesives to its product 


line in 10 years. 


n the bustle of post-war 1945, Rubber and Asbestos 
faced a problem. Wartime design has sparked much 
est in adhesives as structural fasteners, but R&A’s 
had been moping along at about the same level for the 
eight years 

rhe solution, which multiplied sales 10-fold in 
years and promises to further quadruple them by 

Expand R & D activity and place it close to the cust 
for quick diversification of the product line. Devised 
a young management team brought in 10 years ago 
close-hauled technical service program has pushed 
company into every major type of industrial adhesive 
has added some 500 formulations to the roster—som¢ 
them “first” in the field 

Key to this kind of operation IS a technically tr ed 
sales force with easy access to R & D, and backstopped by 
thorough market research. “We train our salesmen in the 
lab.” savs George Stanton technical service 

and their problem reports from the field are 


mal requests for development work. These men a 


adhesive chemists or chemical 
tacts the R & D men must have to get 


these facts, plus the timing desired by the custor 


engineers 


estimate of his probable consumption of the 
we set a research priority and go to work 
About 70 of R&A’s new formulations 
trom specific problems posed, through technical sales, by 
Another 20° 


tion of industry-wide bonding problems, usually by sales 


single companies are sparked by recogni 


lab or market research. A good example is the company’s 
series of epoxy-based adhesives for aircraft honeycomb 
structures. Here, high tooling cost in some brazed struc- 
tures created an industry-wide market for adhesives as ar 
alternate fabrication method 


Future markets uncovered by market research or { 
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needs of 


R&A’s new 
in dec 
how ft 
I Or eCXal 
Series epoxies we um pe 
devised a modified CPpOXxy 
ent. But au 
temperatu 
right, but 
search! 
idaptations ( 

R&D opel 
headaches toc 
customer needs, you { prey 1 1 engineer 
means for appl u vn product For example 
catlalyst-cured Cpoxy i ) i revoluuionized st 
tural bonding—but their potential has not been 
because their iSt-Curing nara I ¢c necessitates 
production methods kK 1 ve finally came up with 
a dispensing machine that accurately meters out the con 
ponents at any desired rat So to expand markets for ou 
adhesives, we had to ge design 

Exchange of technica ormatio Ss not too difficu 
within a small company like R&A Nonetheless, it’s an 
important facet of any R & D activity. Grover finds that 
a monthly meeting of his technical personnel gives him the 


cross-fertilization of thought he seeks Ihe whole st 
from managers to technicians, spends the day talking 


new techniques that have | evolved since ou 
meeting, new ideas trom the literature of surface chemist! 
development obstacles that seem insoluble and so ol 


Everyone is encouraged to speak up—even though his 


contribution may seem minor The response to these ses 
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PASSPORT TO-TOMORROW 


THREE STEPS 10 
NEW PRODUCTS AND 
SHORTER LEAD TIMES: 


At Walter Kidde & Co 
.. A New Products Department spots 


. pneumatic-system 
specialists 
unusual ideas, Research breadboards them, and 
Development designs the prototype . . . with 
Engineering qualifying components as design 


progresses. 


P rom pneumatic pressure vessels to missile radomes seems 
1 long step for any company, but the Walter Kidde Co has 
wrung just such virtuoso performance from its siaff by an 
maginative combination of exploiting intracompany talent 
and keeping a sharp weather eye on needs of the aircraft 
ndustry 

A common thread, literally, runs through Kidde pressure 
vessels and radomes. .It’s fiberglass yarn, plus considerable 
experience in textile-machinery design. Says Dan Mapes 
soft-spoken general manager of Kidde’s Engineering & Re 
search Div, “When you know a lot about a technique—like 
handling yarn at high speeds, and you have a burning need 
for a product—like a lightweight pressure vessel for ai! 
craft pneumatic-control systems, an R & D department 
that’s wide awake should be able to meld the two into a 
potentially profitable product.” This is just what hap 
pened. After much blood, sweat, and tears, Kidde engi- 
neers came up with its now-classic spherical pressure vessel 

formed by winding filaments of resin-impregnated glass 
yarn around a rose-metal mandrel 

Extension of the principle to radomes came when a 
sharp-eyed Kidde research man visiting various aircraft 
manufacturers suggested the winding technique as a way 
yut of troubles with current glass-reinforced plastic ra 
domes. Actually an electronic window, a radome must be 
uniform in thickness and properties throughout or the 
radar signal passing through is distorted. Developing a 
wound-fiber radome required the tangential thinking that 
best fits manager Mapes’ favorite definition of research: 
Doing what you have to do when you find you can no 


22 


Drawing glass threads together... . 


is first step to any plastic structure reinforced by 

winding. Here, threads are kept dry by heat lamps 
collected and twisted as they pass opening at right. Twisted 
strands will then run through an epoxy-resin batch prior 


to winding on a mandrel 


longer continue what you have been doing 
To exploit new-product ideas like this one, Kidde last 
year reorganized its Engineering and Research Division to 
include a new-products manager reporting directly to 
Mapes, who points out: “New products that are basically 
different or original come from, we find, R & D people 
not salesmen or customers. So you've got to have a sym- 
pathetic ear for the man who wakes up one morning with 
the hot idea. This we have in our new-products manager! 
who eagerly scans the brief idea reports drawn up by idea 
struck engineers. These reports state concept, plus the 
originator’s views on possible markets for the product 
“New Products then explores market potential further 
possibly talking with a few customers in the process. This 
has its limitations, though, especially where markets are 
not recognizable. Still, we don’t bury an idea just because 
the market is hard to identify. We review 
technical departments relating to it in 
tronics, pneumatics, metallurgy and so on 
“Promising product ideas are then ‘*breadboarded 
is, reduced to practice using components at hand. This is 
one function of our Research Dept. With a successful 
breadboard modei and a promising market study, our 
Development Dept is ready to midwife a prototype—with 
the assistance of Engineering Operations, under whom are 
centered the model shop and prototype fabrication.’ 
Much of Kidde’s R & D is on a contract basis for the 
aviation industry where lead times are traditionally short 
If the new product has been brought along on a speculative 


basis until a specific need can be generated, little time 
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Like a ball of string... 


pressure vessel for aircraft pneumatic system is wound 
on a spherical mandrel. Arm carrying resin-soaked glass 
string rotates one way mandrel the other way on its 
axis. For uniform properties in all directions, axis moves 
from horizontal to vertical and back several times during 
winding cycle. Mandrel is low-melting-point alloy, melts 


out during oven cure of the vessel 


Radomes... 


are the latest twist in thread-wound structures. Here 

a conical-shaped radome some 15 ft long is started on a specially 

constructed machine that follows mandrel profile as impregnated thread feeds 
over rollers. Paper protects machining head used for finish cut after 

mandrel, with its wound radome, return from 

curing oven nearby. Technique, which gives close control over wall 

thickness for optimum radar wave transmission, is also being studied 

— 


C 


issile rocket casings and nonsymmetrical radomes for tighter planes 


problem exists. But in contract work, every organizationa 
" r r r r — lo ' 
device is mustered to speed up prototype completion and ufactured 


Dept 


start of manufactur Ihe talents of the chief test engineer ng ‘ring 
provide one suc! V issigned to the Engineering Dept 


ather than R & is normal duties are to perform 


qualification tests o1 inal product for Kidde’s cus 
tomers. During a fast development project, however, he 
f 


tests the various components of a prototype as it is being uring 


designed. Several alternate solenoid valves, for example qualified 


might be checked out here for reliability and capability Developmet 
Testing all components concurrent with design of the pro prototy 


totype does more than save time, according to Mr. Mapes Mapes 


ye 


t 


“Cost of debugging ten 10 times the cost of getting product 


-adbdoard lage and this ratio 1 ind out 
barriers stiffen and face. Time 
on newer products. For iny manuf 
production numbers are low—300 items would be <¢ ings drops 
order. As an engineering job-shop, then, every completed All of this 
product must is specified—the first time. By testing product engines 
as we develop, we get closer th ind drive than doe 
i psychological plus, too, in this arrangement ust a 


We around the common mental roadblocks to inve! the 


tion the fellow who always says: ‘It isn’t practical—it points 
hasn't been done that way—it won't work’. By getting the 
testing boys on the } + we soon find out exactly 
what will and won't and why. If component testing 
determines existing parts won't do the job, then we know 
we have to design our own, or change our approach 
Either way, hard fact makes the decision—not mental 


laziness or prejudice 
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NOW: Higher strength costs you less! Specify TENZALOY*, the self-aging aluminum 
alloy that needs no heat treatment! TENZALOY is a corrosion resistant aluminum alloy that ages 
at room temperatures, gives high strength properties superior to those normally obtained only by 
solution treating. quenching and artificial aging. And these properties are stable, proved by con- 
clusive test data taken over a ten year period. No special foundry techniques are required. No 
fluxes. Castability is excellent with sand cast and plaster molds, and many permanent molds. 
TENZALOY will not“grow”. It takes a brilliant polish and anodizes clear white. Write for TENZALOY 
Bulletin No. 103 or call one of Federated’s 22 sales offices. Federated Metals Division, 120 Broadway, 


New York 5. In Canada: Federated Metals Canada. Ltd.. Toronto and Montreal. 


FEDERATED METALS DIVISION OF 


*TENZALOY is one of a complete range of Federated aluminum casting alloys. These and hun- 
dreds of other quality controlled non-ferrous metal products are produced in the 1] plants of the 
Federated Metals Division. 
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Need Equipment for Rapid 
Reproduction of Braille 


New York nted a devi 
ng on the punched tape princi 
* Braille. This would 
1 faster method of 
yple with text 
the demand for 
existing 
t« hnique 


auct 
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Ultrasonic welder 


A 2000-watt ultrasonic welder with 4-kva 


Slate ‘60 Automatic Control 


in M w 
output has been designed by Aeroprojects Confab wn osce 


inc to simplify assembling aluminum truck irgets , irements f New York | 


bodies Aeroprojects officials say their iD 1 ind i vy Int , 
device will weld aluminum of thicknesses 

that normally require a spot-welder of 

150 kva capacity. However, joining carbon 

steel is still a job best accomplished by 

resistance spotwelding. Advantages of 

ultrasonics lower power consumption and 

line losses, less surface preparation 
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French Science Students Strike 
for More Space 


il physics labora : OS oe 


ae ee Buy 


' 


re scheduled trom ‘s -: tm ow ~ SD 
de 
A 
a 


ran 
. A 
4 


pm Coupled vith 
i sl ortag¢ I n 4 ee 
—_ 
_ 


> 
brought o1 ad P 
redent populatior xX é 


French revolution 

of graduate science students in Paris was 
brought on by crowded classroom condi 
tions like this 


num 
yer student Th 


f Education put th 


nt Electric Buses, Trucks, Driven 
shed by High Frequency Field 
handle the \dde ( Bonn, GERMANY \ 
strike succeeded to th 


] } y 
ral imphithe itres we 








A push-button iron 
developed in West Germany is equipped 
with six colored pushbuttons for 


or regulating 


temperature covering nyion ilk woo 
cotton and linen. An illuminated temper 
ature inspection hole is provided in front 
of the color pushbutton system for con 
trolling the temperature. Correct temper 
ature is reached when color of the 
temperature inspection hole corresponds 
to color of the selected button. Heat of the 
iron is thus controlled by color comparison 
When “nylon” button is pressed a 175 F 


temperature is maintained 


Another 150-db noise chamber .. . 

this one a 7-sided model for General Electric's Missile and Space Vehicle Dept, has 
no two sides parallel and has an inner volume of 120 cu ft. The chamber is inside 
a larger room with a volume of about 3150 cu ft and with ordinary, parallel-wall 
construction sound levels up to 150 db are produced in the small chamber. With the 
door to the smaller chamber open, as shown above, the large room acts asa reverberant 
chamber for testing large structures that would not fit in the small chamber. In this 
case sound levels in the bigger room can reach 140 db. Three horn-type loud- 
The facility was designed by GE’s General Engineering lab in Schenectady See 
PE Dec. 22 p. 58, “How to Make Sound Tests at 150 db 
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In V-belts, Dacron will be the standard reinforcement . 


Dayton Rubber ( dicts. Several n 
Davton n ( 
the hang As D 


New flexible sheeting for electrical use. . . 
= ' : Anaconda Cx ‘ ly 


New particle separator’s electrostatic field is supplied by variable-voltage unit 
upper right, causes trough and deck to vibrate, moving particles along as the separat 
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DEVELOPMENTS 


TO WATCH... 


Urethane synthetic rubber tires 


nle equipment, are being produc 
(, in pilot plant quan 
ng to Goodvear, includ 


= 
lit 


jump on ultrasonics 


mh lie Cl 


Radiation has the 


Altred W< 
i] 


rated ¢ tha d of th l l 


Stop-light st 


opper is t 
Brita It relay-ope! 


l 


Lower-cost extrusions 
\ } | mit 


tolerat ingot 


heath 


} 


? 


the same 
, Ingots i eIng vot produ ts. 2 
ne-twentieth of th mpact extrusion 


mn ml b 


Heat-shaped sections can be made ... 
th) t ICKIN \ inkling bi taking dvan 
film tee 


(he company has 


t-plastic materials, 
ls like that shown 


heein 
| multiple plies 


imi 
other light 


iS 


With moderate heat and air pressure, polystyrene-pa 
per laminate can be formed as shown here —ARG 
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for industrial trucks .. . 


he latest traffic-control gadget 
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KEUFFEL & ESSER CO. 


from 


' 
Marathon” Muting “ene Leroy Height and 


W Siant Contro! Scriber 


Stop in to see your nearest KALF dealer 
and ask to see thes ree products small 
perhaps, but mighty handy in the ting 
room. Or drop us a line by mailing the 


coupon below 


KEUFFEL & ESSER CO., Dept. PE-12, Hoboken, N 
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SIGNIFICANT COMPONENTS 


| 


i 


Miniature flexible coupling . . . 
nt ied = fror tain ! 


ili i wu i 


i 


i 


! 
Hannifin Co, Dept 126, Des 


f d ha t d. Helical Products Co 
Circle 11, Reader Service Card 1402 The Strand, Hermosa Beach, Calif 


Plaines, Il 


Circle 13, Reader Service Card 


Heat-stable epoxy resin... 
wc that difers | t Miniature stepping motor .. . 
ids im that it ¢ und switch that cannot double-index 
ls. Both are 
ichieved 
tions. Out 
Both 
ic. De mod 
Mod il 
ramming 
tandard mot for 
$64. $91 and yecti DD , ding t 
) t + for | it | FOB North HH | A ' } 


d t Dow Chemi Data Instruments Div, Telecomputing Corp, 12838 Saticoy St, North Hollywood 
cal Co, Midland, Mich Calif 


1) 


Circle 12, Reader Service Card Circle 14, Reader Service Card 
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MATERIALS . PROCESSES 


Burr-free screw 


re machined, heat treat nd 


Herringbone and gimbal compression aprings Te 


Universal S¢ 
2401 Brummell Pl, Evanston, 
ix at ] t iv ¢ ter approval Consolidated Con 
fle C orp, Bethel, Conn 
Circle 15, Reader Service Card 


Composite metal 


Subminiature thermal switch . 


1emical-type, 1 iti vitch 


Withst 
x I i 4 t nd I Mini Tec 
Delaware Ave, Los Angeles 41. 


ircle 14, Reader Service Cord 


Alloy for 1800 to 2300 F . 


ofter di tati ntrifugal and s 


) lice ations \ 
11 lightly higher thar nventional +h American Silve 
Duraloy Co, Scottdale, Penna Hlushing 54, NY 
Circle 17, Reader Service Card cle 
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Large parts, too, can 
be mass-produced of 
strong, lightweight 


Le] & =] fe) 
FIBER 
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SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES . 


















No longer must you use the same 
old metals for your larger pieces. 
Now you can modernize your prod- 
ucts and spruce up designs with tough, 
economical MOLDED FIBER GLASS. 


Molded Fiber Glass Body Company 
can custom-mold your big products of 
strong, lightweight, rust-proof, impact- 
resistant MOLDED FIBER GLASS, us- 
ing matched metal dies... 

with savings of 50% in 
tooling time 
and 80% in tooling costs! 

And... MOLDED FIBER GLASS 
parts can be molded into shapes im- 
possible to make with metals... 
complex, one-piece, deep-draw parts 
. «+ pigmented in any color, or painted. 

Molded Fiber Glass Body Company 
has been successfully mass-producing 
large parts for the transportation in- 
dustry for over five years ... gaining 
experience and production know-how 
unexcelled anywhere. 

What about switching to MOLDED 
FIBER GLASS for your large prod- 
ucts? Write today for free literature 
and cost estimates. 


Moided 
Fiber 
Glass 
Body Company 

4623 Benefit Avenve, Ashtabula, Ohio 
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Automatic lubricator . . . 
iolds reservoir of lubricant and _ inj 


ease only as needed. Position of pr 


any standard grease gun. Combina 


1 of bearing vacuum and spring 


ise to replace amount used in bear 
1g Lubricators sell at $18.25 per d 
Anchor Chemical Co, 10723 Briggs Rd, 
Cleveland 11 
Circle 20, Reader Service Card 


Anticontaminant grease .. . 


its im itor faces, engulfing 
taminant vhicl when moistened | d 
" it; d ; ha 
( " d 1 past i 
d form, has si ne bas Sheds wat 
droplets and en ipsulat contamination 
irticl non ture-proof seal Can 


whed wit t ret 1 nre\ 
i] a ! ni ig oa 


p! ing pr 
Insulator Dept, General Electric Co, 
PO Box 57, Baltimore 3 


Circle 21, Reader Service Card 


Snap-lock socket . . . 


printed circuit boards make 
ting of nplete ircuit pnor to final 
dering. Beryllium-copper spring band 
ap-locks wire after insertion during 
t board build-up. Sockets are finished 
old-flashed co per alloy De signed t 
nnumerable printed-circuit board 
blems involving plug-in omponents 


Available for circuit boards measuring 4 t 

in. thick. Grinnell-Harris Electronics 
Inc, 4130 Temple City Blvd, Rosemead, 
Calif 


Circle 22, Reader Service Card 


Double-end shutoff fitting . . . 
for on pneumatic or hydraulic lin 


ffered in si + through § in. OD 


tube. Available in steel, stainless steel and 
brass, normally furnished with Buna-N 
O-rings. Fitting has seals in both parts of 
init, preventing loss of pressure when dis 
mnected. Crawford Fitting Co, 884 E 

140th St, Cleveland 10. 
Circle 23, Reader Service Card 


Electronic time delays . . . 


have operating ranges of from ( 
t O s¢ Relays are sa ’ to in lude 
f smallest uts a d to date f 
" timer fitted ha 6PD1 im 
" Oy all size é Tota 
t 15 Availa " t ) 
iC vitch Standard t Svd 
W ithstands ver Ka 1 
imental t eTa rl 
t 257 I pert ning t 
i n that I c 
t erat L) 


most specihcations th V 
VoiShan Electronics, 13259 Sherman 
Wav, North Hollywood, Calif 

Circle 24, Reader Service Card 





Dust-tight valve . . . 


i i \ i ( 
1 } Va O 
iled shafts a tvp 
Kel stain! \] in 
i in la ) 
ind peta l igain l 
) t ling pla that 
! Availab ! 
th 2, ] | ind ( ling nd 
124 and 143 in. OD. All valves ar 


14 in. thick Patterson-Kelley Co, Inc 
Stroudsburg, Penna. 


Circle 25, Reader Service Card 


Electronic voltmeter . 


1id to be among smallest f itained 
nits offered, meeting MIL-T-945A. Op 
tes on powe , 4 ll5-v a 
igle-phase. Occup 2} x 24-in. pan 
a ind i Held 
’ h tl 
ter r 
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Metronix Inc 


ing tag 


Chesterland, Ohio 


Circle 26, Reader Service Card 


Pressure relief valve . . 


} 


Supph Mig Co, Corry, Penna 





Acro 


Measuring small distances... 


801, Philadelphia 5 


Circle 28, Reader 


ract 
Sa 


la : 


d Wayne Kerr Corp, PO Box 


ServiceCard 
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MANUFACTURING RESEARCH ENGINEERS 


Outstanding career opportunities 


are available, now, at Boeing 


SEALING RRAZING 


METAL FINISHING 
FORMING 
PLASTICS 


HEAT TREAT 
VETAL BONDING 


W ING, 
ELDI ELECTRICAL SYSTEMS AND 


FLNCTIONAL TES 


METAL REMOVAI 


OPTICS 
METAL BELIAVIOR 


Mr. Stanley M. Litth 

Dept. PP-1 

P.O. Box 3822 

Boeing Airplane Company 


Seattle 24, Washington 


SSE IN i 
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...they roll 
like madlg 






rlass beads do just 
roll like mad his 
tic presents vast poss bil 

for their u 

Microbeads | 
ber of very interesting ph 
chemical properties. Here may 
the material_you ve been search 
for to solve your particular 
problem. You'll never know until 
you've held them in your hand 
seen them with own eyes 
worked 


samples and tee 


MICROBEADS, Inc. 


P.O. Box 241/Jackson, Miss 





Microscor Glass Beads for 
industrial and Reflective Purposes 
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EMPLOYMENT 
OPPORTUNITIES 


DISPLAYED RATE 


5 


UNDISPLAYED RATE 

















POSITION WANTED 


Production Manager—-12 years background 


\ W 
ef 





When Answering 
BOX NUMBERS 


to expedite the handling of y r correspond 


e ind avoid confusion please do not 


sddress a single reply to more than one 


number Be sure to address 


dividual box 


separate replies for each advertisement 
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SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES ... 








Single-sheet reproduction . 





\ 
Miniature mechanical drive . . . 
gl ig 1? said t of tr j i 
licnt ft hvdra Le 
D , 
a 
\ i i nod i \ . 
i ito! . 
gta i itat Humphrey 
Products Div, 3794 Rosecrans St, San Di N 
ego 10, Calit 
Circle 29, Reader Service ¢ } \ 
( " 
c 
| ) ; 
Peerless Photo Products Inc, Shoreham 
NX) 


Circle 31, Reader Service 
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Quick-release panel nut. . 





mG i 
i 
ik 
\ " d f 
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LiL | 
ti f : “ | 
1 itta 
t 1 it i i 
\ t i 
K i I }] N 
| d i i 
id if ll t { i \ 
| i i i 
idl i i i | | 
t 7 ( i ¢ iduated a t I ting t S 
intity di nt t nax for \I I mon at tf | if f 
Elastic Stop Nut Corp of America t F. SP Mfg Corp, 30201 Aurora 


2330 Vauxhall Rd, Unien, NJ Rd, Solon, Ohio 


Circle 30, Reader Service Card Circle 32, Reader Service Card 
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INDEX TO NEW LITERATURE 
ADVERTISERS The New Landscape 


GYORGY KEPES, Professor of Visual De 


MIT Paul Theobald & Co, 5 N Wabash \ t | \ 
Ave, Chicago 2 384 pp, 8/2 « II, $15.50 \ ( ] 
This book ta tt ASM \ 
1, , 
t ‘ \ 
Allied Research Products lotogral \ 
Inc 2nd Cover 
themat \ 
Aluminum Co. of America. 3rd Cover tron B 
American Cyanamid Co., t the hints that th \I S 
Plastics & Resins Div 3 i t test nm. Fr. 
tit \I ASM 
Boeing Airplane Co 33 d 
_ ' ' ' \ 
Continental Felt Co., Inc 3€ | 
Copper & Brass Research Assoc.. 18-19 , \ 
Electrosnap Corp 4th Cover \\ 
Yet th \ “ 
Federated Metals Div., American 
Smelting & Refining Co 24 ‘ GX 
Fluidwick Co 36 ' 
, ~ ; | 
Keuffel & Esser Co 29 ! ! ! 
Link-Belt Co 4 
Microbeads, Inc 34 tion 
Molded Fiber Glass Body Co 32 d th tist t t 
lag t COORDINATION IN ENGINEERING , 
PRODUCT ENGINEERING i 
ADVERTISING SALES STAFF 
Atlanta 3 x. 3. MM I j R 
Haverty Bldg Jack 
| \ ! . 
Boston 16 M.A. OW ‘ ‘ : : t 
Park Square Bldg., H : “9 
Chi W Mid-W : 
—— < + await tivat CAPABILITIES AND FACILITIES 
Manage \ I M K 4 t 
L. And Y ‘ ' ' 
Clevelond 13 i - 
i ninating | 
* Kep 
Dalles 1 t I Ww i \ . 
Bldg ( st., R t t attor K . 
Denver 2 Jol W. Patt I 
fA ae asiligee STORY OF THE SMALL SWITCH 


ne a ee ASME Annual Meeting 
Los Angeles 17 Robert O (Nov 30-Dec 5) 


West 6th Si., M —The Engineer as Administrator 
New York 36 B. K. Ada C.7 —Human-factors Engineering 
R. G. Walla l Ave Ont \ . 
Philadelphia 3 D. G. Jone K. 5. W 1) 
ladsor Per ‘ I I bs ns ; with . \I 
Pittsburgh 22 C. FF. te 0 : . . 
Ce \ Not ( \y 
Bldg., | ° ; VIOLDING REINFORCED PLASTIC 
uistrat | ASN 
St. Lovis 8 t ‘. B 0 
‘ ) } 
St., Continental Bidg., Jet \ V.D.S 
Rand D » R ( 
San Francisco 4 7.ca.wW t r 
st D : j l i t 
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(personal) 


Do-it-yourself solar kit 


For those who have a serious in 

terest in solar energy, Hoffman 

Electronics Corp is offering, “at 

cost,” the solar energy kit pictured 

here. Developed primarily as a 

training and demonstration unit, 

it has four solar cells (silicon junc 

tion converters), a small electric 

motor, and a propeller that whirls 

when the unit is energized—either by sunlight or an incandes 
cent bulb (150 watts or more). Price $14 “to qualified per 
sons,” from Hoffman, Dept K, 3761 S. Hill St. Los Angeles 7 


Less mess in the drafting room 


Two devices for the engineering department use simple 
mechanisms to save time and effort. 
storage rack; the other, the paper roll-up pictured here. 

The storage rack—for filing blueprints—is a rack-type unit 
with aluminum suspension arms. Made by Plan-Hold So, 
South Gate, Calif., it features a ball-and-socket clamp, tight 
ened by a wing nut, that’s said to grasp anywhere from 1] to 
100 sheets, firmly yet without damage, and with no problems 
in removal (PE—Apr 28, '58, p 44). 

The roll-up, called Rollo-Draft, is made by Aqua Sportsman, 
Cincinnati. It has a pawl and ratchet that hold the paper 
taut without tacks or tape and its own built-in paper cutter. 
The device, says its manufacturer, “makes it possible to shift 
the drawing, not the draftsman.” A complete unit (including 
right- and left-hand subassemblies) for a 36-in. board is priced 
at $89.50; for a 42-in. board, at $96.50. 

(Note: For other ideas on engineering department mod 
ernization, see Oct. 13 issue.) 
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cleanser-impreg- 
nated, disposable (flush- 
able) pads for cleaning 
washbowls, bath tubs, 
dishes, pots and pans 
or children’s faces. A 
series of such pads with 
cleansers of varying harshness would eliminate the need for storing 
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various soaps and powders plus a damp sponge or brush in bath- 
room or kitchen. —B Bownsar 
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. a warning light to indicate when brake fluid level is low. 
When the master cylinder level drops, brakes can suddenly become 
useless. This is a very dangerous situation—particularly on power- 
brake systems where pressures run relatively high and leakage is 
Product Engineering—52 regular issues plus the an- : P a, - , - 
a : proportionately great. Most dashboards indicate when oil pressure 
nual Design Digest—enter your subscription on the . , : : 

is low or a generator is draining or charging—a brake fluid level 


indicator would be more to the point. —J T ALtarp 


attached information card. Only $5 for one year. 


« 
* 
* 
. 
» 
= 
« 
= 
m7 
r 


. an electromagnetic 





radiator (possibly in the 
visible light spectrum) 
which would condense 
fog into rain or heat 
it into invisible steam. 
Auto and street lights, lighthouses and landing-field flares would 
then do better than just reflect a bright fog curtain into a driver's 
eyes. —C Liscrani 
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...asmall spot welder, 
about the size of a pair 
of pliers, for hobbyists, 
modelmakers, etc. 

—J A Gay 
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Have you a pet subject but neither the time nor inclination to do the neces- 
sory R & D? Product Engineering will welcome (and pay $10 each for) similar 
ideas based on known scientific principles but lacking an inspired manufacturer 
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DESIGN FREEDOM 
STARTS WITH 
ALCOA ALUMINUM 


DOES YOUR DESIGN CALL FOR SCREW MACHINE PARTS? 


Cut costs with ALcoa® Aluminum. It gives three times more parts per pound 
because it weighs only a third as much as steel or brass. Add aluminum’s 
high scrap value ... and you can save up to 30 per cent in material costs alone. 

Light weight also adds design freedom. ALCOA Aluminum Screw Machine 
Stock helps you cure inertia problems without sacrificing strength or perform- 
ance. Moving parts wear less because there’s less resistance to applied force. 

Designers of automotive parts, business machines, ordnance, have proved it. 

Aluminum offers exceptional machinability, limited almost entirely by prea teesay a Ai 
machine capacity . . . high electrical and thermal conductivity . . . and choice eee 
of any finish, including lustrous, lasting anodized color. sina this iets Aiea 

Aluminum is versatile. Each of ALcoa’s four screw machine stock alloys Stock 
has significant advantages. Specify 2011-T3 for machinability; 6061-T6 for 
exceptional corrosion resistance and finishing characteristics; 2024-T4 for 
strength; and 2017-T4 for economy. 

Argus, Johnson Motors, Leviton and other companies that switched to 
Aucoa Aluminum tell why in a booklet we’ve prepared. We'd like to send you 
a copy. Just mail the coupon. 


Please send your ne 





NEW PUSH-BUTTON PANEL SWITCH 


lights-up 
In a CO/ors... 


Switch and three lights combined in a single modular u 
use only 7 square inch of panel. 


nit 
l 


; ' : Switching is available in Alternate Action (push-on, 
Monitors three different conditions Soin ou 
push-off) or positive-feel Momentary. Other types 


with individual colors. of switching elements can be adapted to your 
7 ‘i. ont application. Switches conform to military specifi- 
Reduces panel Space requirements over 60% cations. Lamp circuit may be wired independently, or 


” through the switching unit. Lamps are quickly 
Flush-panel Or sub-panel mounting, replaced from the front—no special tools required. 


side or bottom lamp terminals. Color filters available in combinations of any 
: of six standard colors. 


Bulbs quickly replaced from front of panel. 


Write for new et ELECTROSNAP CORPORATION 


Technical Literature | op | SWITCH DIVISION 


on TRILITE 3-color lighted 4246 West Lake Street, Chicago 24, ill 
pushbutton switches. Telephone VAn Buren 6-3100 e TWX No. CG-1400 


Switch Element Ss. " wen Screen 
Alternate Action or posi- Diffusing button + gies 
tive feel Momentary Action | even corer distribution 
Sipte pate cubaing erie a 
triple pole switching units. 

\ : a Lamp Module x UNILITE... 

amp Termination Passe tates end color Actuator Yoke Companion single-light 
Easy to connect Available filters project monitoring Easily slides out for quick pushbutton switch is also 
with side or bottom ter- signal on target screen front-panel removal of available 
minals. Removable as a unit from lamp module 

front of panel. 





